Rat endometrial stromal cells express the gap junction genes connexins 26 and 43 and form functional gap junctions during in vitro decidualization.
Gap junctions form between rat endometrial stromal cells as they undergo decidualization. We have examined the steady-state levels of the gap junction transcripts, connexins 26 and 43 (cx26 and cx43), during artificially induced decidualization in vivo and found that they have a temporal pattern similar to that observed in pregnancy. An in vitro model of decidualization was then used. Endometrial stromal cells from rat uteri sensitized for decidualization were cultured for 24, 48, or 72 h before total RNA was extracted and subjected to Northern blot analyses to determine the steady-state levels of cx26 and cx43 transcripts. The analyses revealed that cx26 transcript steady-state levels decreased, whereas those for cx43 increased, from 24 to 72 h. Using an anti-cx43 antibody, punctate immunofluorescent signals were observed around the periphery of the cells, suggesting that cx43 had been assembled into membrane plaques. The presence of functional gap junctions between the cells was determined in vitro by two dye-coupling methods: preloading and scrape-loading. Calcein (995 Da) and a membrane-bound dye, dioctadecyl-3,3,3',3-tetramethylindocarbocyanine perchlorate (933 Da), were preloaded into 5% of the endometrial stromal cells before plating. The percentage of preloaded cells that transferred calcein to adjacent cells increased from 10% at 3 h after plating to 40% at 6 h. To determine whether or not cells maintain the ability to dye-couple throughout the culture period, carboxyfluorescein (CF; 376 Da) and rhodamine dextran (9.3 kDa) were introduced into cells by scraping the cells with a scalpel, and the distribution of dyes was determined 20 min later. In cells cultured for 24, 48, or 72 h, only CF was transferred to cells distal to the scrape line. The results from these experiments suggest that stromal cells can dye-couple throughout the culture period (3-72 h) and indicate that functional gap junctions form between endometrial stromal cells as they undergo decidualization in vitro.